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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on March 
17, 2010 has been entered. 

Response to Amendment 

In response to the amendment received on March 17, 2010: 

- claims 11-15 are presently pending 

- all previous prior art rejections are withdrawn 

- new grounds of rejection presented below 

Claim Rejections - 35 USC § 103 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 
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1 . Claims 1 1 -1 4 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Hotta et al., (U.S. Pub. No. 2002/0060152) (hereinafter referred to as "HOTTA") in view 
of Friese et al., (U.S. Pat. No. 5,368,713) (hereinafter referred to as "FRIESE"). 

Regarding claim 1 1 , HOTTA teaches a measuring sensor for determining a 
physical property of a measured gas (see generally Tf2), comprising: 

- a sensor element (see oxygen sensor element 1 ) capable of being exposed to 
the measured gas, the sensor element including a ceramic element made of solid 
electrolyte layers, an outer electrode situated on a surface of the ceramic 
element and a porous protective lining coating the outer electrode (see solid 
electrolyte body 10, target gas electrode 11 and electrode protective layer 13 
coating the outer surface of the target gas electrode 1 1 as claimed); and 

- a protective layer at least partially coating the sensor element (see catalytic layer 
14 coating oxygen sensor element 1) capable of protecting against harmful 
components in the measured gas, the protective layer covering the porous 
protective lining (see catalytic layer 14 covering electrode protective layer 13) 
wherein the protective layer includes y-aluminum oxide having an additive of the 
lanthanide group (see TT38 teaching catalytic layer 14 comprising y-aluminum 
oxide to which La203 is added; see also 1J44 and 1J45) and wherein a material of 
the protective lining includes zirconium oxide having a small proportion of 
aluminum oxide (see 1J38 teaching electrode protective layer 13 comprising a 
heat resistant metallic oxide including the combination of alumina and zirconia). 
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Although HOTTA teaches the catalytic layer 14, i.e. the protective layer, having 
at least 95% aluminum oxide (see 1145 teaching the amount of La 2 0 3 being between 
0.5% and 5%), since HOTTA fails to explicitly teach the specific composition of the 
protective lining comprising zirconium oxide and aluminum oxide, HOTTA also fails to 
explicitly teach the measuring sensor wherein the protective layer has a substantially 
higher proportion of aluminum oxide than the protective lining. 

However, FRIESE teaches an electrode protective layer comprising zirconium 
oxide and aluminum oxide wherein the composition of the protective layer is 75% 
zirconium oxide and 25% aluminum oxide (see col. 3 lines 11-13 teaching porous 
covering layer 12, i.e. the electrode protective layer, comprising 75% zirconium oxide 
and 25% aluminum oxide by weight). 
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Consequently, as shown by FRIESE, a person of ordinary skill in the art would 
accordingly have recognized the use of a protective layer having the compositional 
makeup as disclosed as the combined zirconium and aluminum oxide electrode 
protective layer. 

The selection of a known material, which is based upon its suitability for the 
intended use, is within the ambit of one of ordinary skill in the art. See In re Leshin, 125 
USPQ 416 (CCPA 1960) (see MPEP § 2144.07). 

Moreover, since the composition of the zirconium and aluminum oxide protective 
layer of FRIESE was known in the art to be used as an electrode protective layer, i.e. 
the protective lining, one of ordinary skill in the art would have readily appreciated that it 
could be used for that purpose. Furthermore, the use of composition disclosed by 
FRIESE would result in the measuring sensor having a protective layer with a 
substantially higher proportion of aluminum oxide than the protective lining. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention to incorporate the specific composition of the electrode protective layer 
of FRIESE in the measuring sensor of HOTTA as a protective layer immediately 
adjacent to the outer electrode. 

Regarding claim 12, HOTTA teaches the measuring sensor wherein the 
measuring sensor is for determining an oxygen concentration in an exhaust gas of an 
internal combustion engine (see 1J2). 
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Regarding claim 13, HOTTA teaches the measuring sensor wherein the additive 
is an oxide of an element in the lanthanide group (see 1J38 teaching the additive being 
La 2 0 3 ). 

Regarding claim 14, HOTTA teaches the measuring sensor wherein the 
protective layer is extremely porous and has a great layer thickness (see 1J49 teaching 
the catalytic layer 14, i.e. the protective layer, being porous). 

2. Claims 11-15 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Jain et al., (U.S. Pub. No. 2003/0230484) (hereinafter referred to as "JAIN") in view of 
FRIESE with evidence from HOTTA. 

Regarding claim 1 1 , JAIN teaches a measuring sensor for determining a physical 
property of a measured gas (see generally fl12), comprising: 

- a sensor element (see figure 1 b) capable of being exposed to the measured gas, 
the sensor element including a ceramic element made of solid electrolyte layers, 
an outer electrode situated on a surface of the ceramic element and a porous 
protective lining coating the outer electrode (see electrolyte 20, measuring 
electrode 21 and first protective coating 24 coating the outer surface of 
measuring electrode 21 as claimed); and 

- a protective layer at least partially coating the sensor element (see second 
protective coating 23) capable of protecting against harmful components in the 
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measured gas, the protective layer covering the porous protective lining (see 
second protective coating 23 covering first protective coating 24) wherein the 
protective layer includes y-aluminum oxide having an additive of the alkaline 
earth group and lanthanide group (see1J39 teaching second protective coating 
23 comprising y-aluminum oxide and 5-aluminum oxide to which lanthanum 
oxide, calcium oxide, barium oxide or strontium oxide is added) and wherein a 
material of the protective lining includes zirconium oxide having a small 
proportion of aluminum oxide (see 1J33 teaching first protective coating 24 
comprising a combination of alumina and zirconia). 




FIG 1 B 
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Although JAIN teaches the first protective coating 24 and the second protective 
coating 23 having the required components, JAIN fails to explicitly teach the specific 
composition of the respective coatings and, consequently, therefore fails to teach the 
measuring sensor wherein the protective layer has a substantially higher proportion of 
aluminum oxide than the protective lining as claimed. 

However, FRIESE teaches a first protective coating comprising zirconium oxide 
and aluminum oxide wherein the composition of the protective layer is 75% zirconium 
oxide and 25% aluminum oxide (see col. 3 lines 1 1-13 teaching porous covering layer 
12, i.e. the electrode protective layer, comprising 75% zirconium oxide and 25% 
aluminum oxide by weight). 

Consequently, as shown by FRIESE, a person of ordinary skill in the art would 
accordingly have recognized the use of a protective layer having the compositional 
makeup as disclosed as the combined zirconium and aluminum oxide electrode 
protective layer. 

The selection of a known material, which is based upon its suitability for the 
intended use, is within the ambit of one of ordinary skill in the art. See In re Leshin, 125 
USPQ 416 (CCPA 1960) (see MPEP § 2144.07). 

Moreover, since the composition of the zirconium and aluminum oxide protective 
layer of FRIESE was known in the art to be used as an electrode protective layer, i.e. 
the protective lining, one of ordinary skill in the art would have readily appreciated that it 
could be used for that purpose. 
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Furthermore, as evidenced by HOTTA, the addition of a small amount of 
lanthanum oxide to stabilize the porous aluminum oxide protective layer containing y- 
aluminum oxide is known in the art (see HOTTA at ^45 teaching the amount of La2C>3 
being between 0.5% and 5%). Consequently, the use of the composition as disclosed 
by FRIESE would result in the measuring sensor having a protective layer with a 
substantially higher proportion of aluminum oxide than the protective lining. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention to incorporate the specific composition of the electrode protective layer 
of FRIESE in the measuring sensor of HOTTA as a protective layer immediately 
adjacent to the outer electrode. 

Regarding claim 12, JAIN teaches the measuring sensor wherein the measuring 
sensor is for determining an oxygen concentration in an exhaust gas of an internal 
combustion engine (see H1-H3 and 1(12 teaching the gas sensor being an oxygen 
sensor for use in the exhaust gas of an internal combustion engine). 

Regarding claim 13, JAIN teaches the measuring sensor wherein the additive is 
an oxide of an element in the alkaline earth group and the lanthanide group (see 1J39). 

Regarding claim 14, JAIN teaches the measuring sensor wherein the protective 
layer is extremely porous and has a great layer thickness (see 1J39 teaching the details 
of second protective coating 23 which would inherently be porous as claimed since the 
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measurement gas must reach measuring electrode 21 in order for a measurement to 
occur based on the gas sensor). 

Regarding claim 15, JAIN teaches the measuring sensor wherein a thickness of 
the protective layer is greater than 250 um (see 1139 teaching the second protective 
coating 23 having a thickness up to 500 um). 

3. Claims 11-15 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Ogasawara et al., (U.S. Pat. No. 5,271,821) (hereinafter referred to as "OGASAWARA") 
in view of Friese (U.S. Pat. No. 4,296,148) (hereinafter referred). 

Regarding claim 1 1 , OGASAWARA teaches a measuring sensor for determining 
a physical property of a measured gas (see generally col. 1 lines 27-39 discussing the 
measuring sensor being an oxygen sensor for determining the oxygen concentration in 
an exhaust gas of an automobile and figure 3b below) comprising: 

- a sensor element (see col. 2 lines 33-41 and portion of figure 3b below upper 
protective layer 7) capable of being exposed to the measured gas, the sensor 
element including a ceramic element made of solid electrolyte layers, an outer 
electrode situated on a surface of the ceramic element and a porous protective 
lining coating the outer electrode (see figure 3b below comprising a ceramic 
element made of solid electrolyte layers having an outer electrode with lower 
protective layer 6, i.e. the porous protective lining, coating electrode 3); and 
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a protective layer at least partially coating the sensor element (upper protective 
layer 7) capable of protecting against harmful components in the measured gas, 
the protective layer covering the porous protective lining (see upper protective 
layer 7 covering lower protective layer 6) wherein the protective layer includes y- 
aluminum oxide having an additive of the alkaline earth group (see generally col. 
4 lines 12-16 and col. 7 lines 5-9 teaching the use of y-aluminum oxide with 
magnesia particles to form the protective layer; see also the embodiment shown 
in figure 8 and discussed at col. 7 lines 5-9 teaching the outer protective layer 
comprising magnesium in a y-alumina layer that is coating protective layer 22 or 
the lower protective layer 6). 



FIG. 3b 




9 
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OGASAWARA, however, does not explicitly teach (1) the material of the lower 
protective layer, i.e. the protective lining, including zirconium oxide having a small 
proportion of aluminum oxide and (2) the protective layer having a substantially higher 
proportion of aluminum oxide than the protective lining. 

However, FRIESE teaches the use of a lower protective layer wherein the layer 
comprises zirconium oxide having a small proportion of aluminum oxide (see col. 4 lines 
42-58 teaching the incorporation of aluminum oxide into the zirconium oxide protective 
layer having 75% Zr0 2 and 25% Al 2 0 3 ). 

Moreover, OGASAWARA teaches the lower protective layer, as in the 
embodiment of figure 8 being protective layer 22, comprising zirconium oxide (see col. 3 
lines 57-60 teaching the protective layer being made of zirconia). Additionally, 
OGASAWARA teaches the upper protective layer being a porous alumina layer with 
catalyst particles carried in the alumina layer which would have a large proportion of 
aluminum oxide than the lower protective layer of FRIESE (see OGASAWARA at col. 7 
lines 5-9 teaching the upper protective layer having magnesia particles carried in a 
porous alumina layer). 

Furthermore, FRIESE teaches the benefit of a lower protective layer comprising 
both zirconia and alumina as claimed over the use of a protective layer comprising only 
zirconia being that it provides a layer having better adhesion (see col. 4 lines 42-58). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention to substitute the zirconia protective layer of OGASAWARA with the 
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protective layer of FRIESE having zirconia and a small proportion of alumina as 
claimed. 

Regarding claim 12, OGASAWARA teaches the measuring sensor for 
determining a physical property of a measured gas wherein the measuring sensor is for 
determining an oxygen concentration in an exhaust gas of an internal combustion 
engine (see discussion above with respect to claim 1 1 ). 

Regarding claim 13, OGASAWARA teaches the measuring sensor for 
determining a physical property of a measured gas wherein the additive is a metal oxide 
of an alkaline earth group (see discussion above with respect to claim 1 1 ). 

Regarding claims 14 and 15, OGASAWARA teaches the measuring sensor for 
determining a physical property of a measured gas wherein the protective layer is 
extremely porous (see col. 3 lines 54-67 teaching the protective layer being porous) 
and has a great layer thickness with the thickness of the protective layer being greater 
than 250 urn (see col. 3 lines 66-67 teaching the protective layer having a thickness of 
10 to 500 urn). 

Response to Arguments 

Applicant's arguments with respect to claims 11-15 have been considered but are 
moot in view of the new ground(s) of rejection. 
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Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

1) U.S. Pub. No. 2003/0205468 to Wu et al., teaching a high temperature poison 
resistant gas sensor. 

2) U.S. Pub. No. 2004/0007462 to Hotta et al., teaching a gas sensor element 
and its production method. 

3) U.S. Pub. No. 2004/01 1 7974 to Clyde et al., teaching methods of making gas 
sensors and sensors formed from those methods. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to BRYAN D. RIPA whose telephone number is 571 -270- 
7875. The examiner can normally be reached on Monday to Friday, 9:00 AM to 5:00 
PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Alexa Neckel can be reached on 571-272-1446. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Harry D Wilkins, III/ 

Primary Examiner, Art Unit 1795 

IB. D. R./ 

Examiner, Art Unit 1795 



